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PAR #: 
Fault Category: 
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No 
DQA: __ 


Resolution: 
Disposition: 
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Date: 
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Description of NC 
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Chris Provencal 


From: 
Sent: 
To: 
Cc: 
Subject: 


Mike, 


David Shepherd 
<dshepherd@dartaero.com> 
Tuesday, April 27, 2010 3:40 PM 


'Mike Petsche' 
'Bill Beckett'; 'L Lacelle'; 'Chris Provencal'; 'Dan Stow'; ssheldon@dartaero.com 


350 crosstubes 


I discussed 
the 350 crosstube 
load testing with Bill a little while ago and this plan makes sense to him. 


So, my recommendation 
to clear these crosstubes 
is to load the fwd crosstubes 
to 3500 Ib and the aft crosstubes 
to 3000 
Ib in the deflection 
test rig and document 
on the work orders that this test has been completed. 
Hold max load for 1 
minute. 
Per TP-D350-748-2, 
these loads represent 
the maximum 
load on these crosstubes 
at gross weight and are below 
the yield point of the material. 
I would like to request that Chris Provencal witness these tests and sign off the work orders 
based on his experience 
with Dart landing gears. 
My feeling is that if there is a problem with the parts, it will manifest 
itself during this load test. 
I, for one, would feel a lot more confident 
in testing each crosstube 
in this manner than relying 
totally on what Exova has to say. 
I think it would be very difficult to reach a conclusion 
on the whole batch on the basis of 
cracks in two parts from the batch. 


I believe that we can accomplish 
this before next Friday, which also gives us time to hear what Exova has to say in case it 
has an impact on our decision. 
So far, what I have seen from Exova shows me that there are fluctuations 
in the heat 
treating but the tubes are heat treated to our specification. 


For this reason, I believe we should tell DHS that it looks like we will be able to start shipping 350 crosstubes 
by May 7th 
pending a successful 
Engineering 
test of the material. 


David. 
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Cust Item 10: 


Customer: 


111111111111111 


111111111111111 


Revision 
ID: 


Item 10: 


Item Name: 
Crosstube 
Installation, 
High Fwd 


Start 
Date: 
8/23/20 
II 
Start 
Qty: 
1.00 


Required 
Date: 8/31/2011 
Req'd Qty: 
1.00 


Work Order ID 72998 
11111111111111111111111111111111111 
Tue~day, August 23,2011 
10:08: 12 AM 
..... 
_.- ------_ ... ---_. 
- -- 
- 
- 
- 
- 
- ----~------- 
---- 
-- 
._--_.~---~ _ ... 
-,--~-~-~._~.-~_.--_.._-~--_._-~._~,--- 
---~------ 
- 
-~-------_._----_._~ 
-------~--------,--_ 
.._~- 
_._--._.--- 
-+._-~_._----_._--- 


D350-748-1 0 I 
Accept 
, 
1/1111111111111111111111111111111111111111111111111111111111 
Setup 
Start 
1111111111111111111111111 


Stop 
1/11111111111111111111111 


Reference: 


Approvals: 
Process Plan: _ ,___ ____.__ 
Date: 
~__ 
Tooling: 


QC: 
. 
__. _.__ 
Date: 
SPC (YIN): 


Date: 


Date: 


Run 
Start 
1111111111111111111111111 


Stop 
1111111111111111111111111 


------- 
_._--------------------------~--- 
-_._._~----_.- 
+--- 
--- 
---------_ 
.. _-----------_._--~----- 
Sequence 
ID/ 
Operation 
Set Up/ 
ToollO 
Tool # 
Plan 
Accept 
Reject 
Reject 
Insp. 
Work Center 
10 
Description 
Run Hours 
Code 
Qty~ty 
__.' Number 
Stamp 


f~lilllllllllllllllllill 
Packaging 
0.00 
" [;z£~:L-&--- 


Packaging 
Memo 
0.00 
77/--. 


Packaging 
Identify and pack for shipping 
as per PPP 0350-748-101 
Location: __ 
PPPRev: 
__ 


250 


1/11111111111111111111111 
QC 


Quality Control 


QC21- Final Inspection 
- Work Order Release 


Memo 


0.00 


0.00 


Dart Aerospace 
Ltd 
~- 
.. 
W/O: 
WORK ORDER CHANGES 
- 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date! 
Qty 
Approval 
Approval 
Chief Eng / 
Prod Mar 
ac Inspector 
- 


- 


QA: Nle Closed: 
_ 


Part No: 
PAR #: 
_ 


Resolution: 
. 
_ 


Fault Category: 
_ 


Disposition: 
_ 


NCR: Yes 
No 
DQA: __ 
.._ 
Date: 
_ 


Date: 
_ 
- 


- 
ification 
Approval 
Approval 
lection C 
Chief Eng 
ac Inspector 


CR) 


--- 
Ver 
gn & 
~ 
ate-+--- 


NCR: 
WORK ORDER NON-CONFORMANCE 
(N 


Description of NC 
Corrective 
Action 
Section 
B 
DATE 
STEP 
Initial 
Action Description 
Si 
Section A 
Chief Eng 
Chief Eng 
0 


NOTE: Date & initial all entries 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


Required 
Date: 8/31/2011 


Required 
Qty: 1.00 


Start 
Date: 8/23/20 I I 


Start Qty: 
1.00 


page~ .. 
' 
• 
Tuesdpy, August 23,2011 
10:08:18 AM 
~r 


; 
or~ O~~~;;~~ 
72998 
- - -----_ 
.._-_ ...---- -II-IIIIIII-IIIII~III~III-II--IIIIIIIIIIIII 
-.-. ---- 
.. -----~----------- 
-.-- ..--- -- - -... 
-- 
-. 
---- .. --------------- 
.. - --~ 
--- ..~ 


, 
Parent 
Item: 
0350-748-101 
111111111111111111111111111111111111111111111111111111111111111111I111 
Parent 
Item Name: 
Crosstube 
Installation, 
High Fwd 


. 
-:-'PicklistPrint 


Comments: 
. 
IPP Rev:A 
New Issue 06-07-05 
JLM 
IPPRev:B 
Update qty ofMS21042L5 
06-09-12 
KJ 
IPP Rev:C 
Rev B 
07-11-15 
DO 
IPP Rev 0 
Combined 
manufacturing 
08.04.02 
EC verified by: DO 
IPP Rev:E 
08-06-24 
revO as per dwg 
DO verified by:EC 
IPP Rev:F 
10.08.04 
added QSIOIO 4.3 DO verf:EC 


Component 
Item 10/ 
Replacement 
Mfg/ 
Item Name 
Item 
10 
Purch 
Bin 
Primary 
Last 
Route 
Unit of 
Qtyon 
Qty per Kit 
Total 
Qty 
Date 
Status 
Item 
Location 
Location 
Seq 10 
Measure 
Hand 
Qty 
Issued 
Issued 


. 
'07cl~)~ 
1111111111 


0.0000 


1 
.. 
..-5~ ..--..-~~..Q~J--- 
..----..-- 


1~~Ytl 


1111111111 


I111I11111 


Loc Code 
~ 


931 


62 


9 


860 


200 
Each 


200 
Each 
931.0000 


110 
Each 
0.0000 


110768 


117717 


118386 


ST282 


Insert 


AN960JDIO 
NASI149D0363J 
Purchased 
No 


ill!~~l~llllllllllllllll\ 
1111111111111111111111111111 
\?sf\- \ \~ll 


D350-748-14ITRN 
Manufactured 
No 


1111111111111111111111111111111111111111111111111111111111111111111111111111111111111 


ALS4-1032-225 
Purchased 
No 


11111111111111111111111111111111.1111111111111111111111111111111111111111111 


Crosstube 
Turning 
Detail 


Loc Code 


'- 
- 
1111111111 


\; 


1.243158 
1.181 
266.7845 


~ 


50. t 149 


50.1149 


216.6696 


0.6696 


216 


f 
200 


68076 


63735 


71164- 


ST409 


ST403 


,- 
Manufactured 
No 


Abraisoll 
Strip 


02856-400 


11111111 1111 IW!!!!! 
!mllill11111111111111111111 1111 


Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng / 
Prod Mar 
QC Inspector 


- 


QA: Nle Closed: 
. 
_ 


Part No: 
PAR #: 
--------- 
---- 


Resolution: 
. 
_ 


Fault Category: 
_ 


Disposition: 
_ 


NCR: Yes: No 
IlQA: 
_ 
Date: 
_ 


Date: 
_ 
- 
R) 


- 
os;- 
Verification 
Approval 
Approval 
Section C 
Chief Eng 
QC Inspector 
e 
- 


- 


- 


(NC 
NCR: 
WORK ORDER NON-CONFORMANCE 


Description 
of NC 
Corrective 
Action 
Section 
B 
DATE 
STEP 
Initial 
Action Description 
Section A 
Chief Eng 
Chief Eng 


NOTE: Date & initial all entries 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


" :Picklist Print 
Page 2 
, 
TuesdflY, August 23,2011 
10:08: 18 AM 


, 
Parent 
Item: 
0350-748-101 


Parent 
Item Name: 
Crosstube 
Installation, 
High Fwd 


II111111111111111111111111111111111 


1/11111111111111111111111111111111111111111111111111111111111I1111I111 


Work Order 
10: 
72998 


D3502-1 


1/1111111111111111111111111111111111111111111 


Support 


Manufactured 
No 
200 
Each 


Start 
Date: 8/23/2011 
Required 
Date: 8131/2011 


Start Qty: 
1.00 
Required 
Qty: 
1.00 


25.0000 
IIHIIIW 


2 


. 2 
Lr/L#ln . 


Each 
299.0000 


!&f.Q!y 
Lac Code 


1111111111 


102.0000 
2 
2 
I JI / 


1111111111 
.. 
--~---d-!i/Jal/ 0_' 


102 


10 
_ 
~ ' 


42 


50 


Lac Qtv 
Lac Code 


99 


99 


200 


200 


!&f.Q!y 
Loc Code 


25 


12 


3 


10 


Each 


200 


200 


Location 


ST063 


612°tL 
61843 


64004 


MS21920-20 
Purchased 
No 


1/1111111111111111111111111111111111111111111111111111111111 


Clamp (per MIL-DTL-8783C) 


Location 


LG050 


116799 


118236 
-118649'" 


MS27039-1-10 
Purchased 
No 


1111/11111111111111111111111111111111111111111111111111111111111111III 


Screw 


Location 


ST290 


117441 


ST291 


118612 
",_ . 


~. 
Tuesday, AlIglls/23, 
2011 
10:08:18 AM 


.. - 
- 
Shop Packet Print 
Page 2 


" 


Dart Aerospace 
Ltd 
- 
. 
W/O: 
WORK ORDER CHANGES 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Approval 
Chief Eng I 
Prod Mar 
QC Inspector 
- 


NCR: Yes 
No 
[)QA: __ 
"_ Date: 
_ 
Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 
_ 


Disposition: 
QA: Nle Closed: 
Date: 
_ 
- 
R) 


- 
& Verification 
Approval 
Approval 
SectionG 
Chief Eng 
QC Inspector 
e 


- 


- 


c 


gn 
at 


NOTE: Date & initial all entries 


NCR: 
WORK ORDER NON-CONFORMANCE 
(N 


Description of NC 
Corrective 
Action 
Section B 
DATE 
STEP 
Initial 
Action Description 
Si 
Section A 
~ 
Chief Eng 
Chief Eng 
0 


H:\fFORMS\Quality 
Assurance\approved 
QA\NCRWO 
RevE 


" ~'Picklist Print 


, 
Tuesdqy. August 23,2011 
10:08: 18 AM 
----,_.~_.~---- --_. 
.~- 
._~ 
----._-~_._~~--_.- 
-----------~ 
----------------- 


Page 3 


, 
Parent 
Item: 
0350-748-10\ 


Parent 
Item Name: 
Crosstube 
Installation, 
High Fwd 


11111111111111111111111111111111111 


111111111111111111111111111111111111111111111111111111111111111I1I1111 
Required 
Date: 8/31/201 I 


Require 
Q y: 1.00 


Start 
Date: 8/23/20 I J 


Start 
Qty: 
\.00 


112 


1,184.000 1IIIIIIIt 
16 i I 
__.-1139 /-7 
-------.--.-~ .:..- 
r 


299.0000 
8 
8 I 


I111111111 
__ Jl/r r)__LJ 


Loc Code 


Loc Code 
!&£.illy 


299 


74 


50 


50 


50 


25 


50 


220 
Each 


220 
Each 


115108 
n5705 
I 


116191 


117619 


117795 


118451 


Location 
!&£.illy 


ST356- 
984 


116924 
84 


117872 
200 


J.18422 
300 


118628 
400 


ST358 
200 


117514 
200 


ST360 


No 


No 
Purchased 


Purchased 


Work Order 
lD: 
72998 


J{ ~~!mll~llllllllmlllllllll 


I j! 
~!~~ilm 1111111111111111111111 
~IIII 


I 
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Tuesday, August 23,2011 
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Shop Packet Print 
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Dart Aerospace 
Ltd 


W/O: 
WORK ORDER CHANGES 


DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Datei 
Qty 
Approval 
Approval 
Chief Eng I 
Prod Mgr 
QC Inspector 


- 


NCR: Yes No 
[)QA: 
Date: 
_ 
Part No: 
PAR #: 
_ 


Resolution: 
_ 


Fault Category: 
_ 


Disposition: 
QA: Nle Closed: 
Date: 
_ 
- 
R) 


- 
& Verification 
Approval 
Approval 
Section G 
Chief Eng 
QC Inspector 
e 


- 


- 


Sign 
Oat 


(NC 


NOTE: Date & initial all entries 


NCR: 
WORK ORDER NON-CONFORMANCE 


Description of NC 
Corrective 
Action 
Section 
B 
DATE 
STEP 
Initial 
Action Description 
Section A 
Chief Eng 
Chief Eng 


- 


H:\fFORMS\Quality 
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QA\NCRWO 
RevE 
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_.~-_. ------_._------ 
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Page 4 


Location 
!&£..Q!y 


ST339 
50 


118628 
50 


ST340 
172 


1\7161 
1 


117514 
11 


.117872 
60 
-- 
11819\ 
50 


1\8422 
50 


No 
220 
Each 


Required 
Date: 8/31/2011 


Required 
Qty: 
1.00 


32.0000 


1111111111 


Start 
Date: 8/23/2011 


Start 
Qty: 
1.00 


0.0000 


0.0000 


Loc Code 


Loc Code 


Each 
222.0000 
4 
4 


9 


9 


20 


20 


3 


3 


220 
Each 


220 
Each 


220 


61838 


66127 


ST424/''--:r:,- 


62207 


ST425 


ST424 


11111111111111111111111111111111111 


1111111111111111111111111111111111111111111111111111111111111111111111 


No 


No 


Manufactured 
No 


Purchased 


Work Order 
10: 
72998 


, 
Parent 
Item: 
D350- 748-10 I 


Parent 
Item Name: 
Crosstube 
Installation, 
High Fwd 
jJ ~~!i1l1~llllllllllllnm~1!111RIIIII 


~I 


--- 
~ 
-- --- -- - - 
~-- ------ 
- 
Tuesday, August 23, JOll 
/0:08: /8 AM 
Shop Packet Print 
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Dart Aerospace ltd 
- 
W/O: 
WORK ORDER CHANGES 
- 
Approval 
DATE 
STEP 
PROCEDURE 
CHANGE 
By 
Date 
Qty 
Approval 
Chief Eng / 
Prod Mgr 
QC Inspector 
- 


- 


Date: 
_ 


Date: 
_ 


DQA: __ 
,,_ 


R) 


- 
& 
Verification 
Approval 
Approval 
8ectionC 
Chief Eng 
QC Inspector 
e 
- 


~ 


- 


- 


n 
at 


NCR: YeS' 
No 
Fault Category: 
_ 


Disposition: 
QA: Nle Closed: 
_ 


C 


Resolution: 
_ 


NOTE: Date & initial all entries 


Part No: 
PAR #: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE 
(N 


Description 
of NC 
Corrective 
Action 
Section B 
DATE 
STEP 
Initial 
Action Description 
Sig 
Section A 
Chief Eng 
Chief Eng 
0 


~ 


H:\fFORMS\Quality 
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RevE 
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~- 


, , 
~-, .'. . 


PI' 
.' 


1,185_000 
4 
4 _D 


1111111111 JJ1Jlif-. 


4,639_000 
24 


1111111111 


Start 
Date: 8/23/2011 
Required 
Date: 8/31/20 II 


Start Qty: 
1_00 ~ 
Required 
Qty: 1_00 


321.0000 
16 
16 


1111111111 
_ 
__ 
_ 


Loe Code 


Loe Code 


Loe Code 


Each 


5 


!&£.illy 


1185 


Loe Oty 


4639 


494 


645 


1500 


2000 


220 
Each 


220 


11744\ 


117601 


117885 


\18451 
.. 


'- 
::6-+05 


ST300 


ST300 


11111111111111111111111111111111111 


1111111111111111111111111111111111111111111111111111111111111111111111 


No 


Manufactured 
No 


Purchased 


Location 
Loe Oty 


ST063 
221 


61984 
19 


68939 
102 


70682 
100 


ST066 
100 


67757 
100 


Purchased 
No 
.,..{ 
220 
Each 


-~- 


Work Order 
10: 
72998 


. Parent 
Item: 
0350-748-101 


Parent 
Item Name: 
Crosstubc 
Installation, 
High Fwd 


)) 
~iliillilili 
1111111111 
nlllllllllllll~ 
11111111111 
-k'! 
Nut 


Jl ~~!~~inlllill 
nil III 111111111111 


) 
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118179 
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43 


90 
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Dart Aerospace Ltd 


W/O: 
WORK ORDER CHANGES 
_ ..•. -. 
Approval 
. ;:":;.' 
,; 
Approval 
DATE 
STEP 
PROCEDURE CHANGE 
By 
Date 
Qty 
Chief Eng / 
Prod Mar 
QC Inspector 


l 
. 


- 


Date: 
_ 
. 
R) 


- 
.- 
Verification 
Approval 
Approval 
.& 
SectionC 
Chief Eng 
QC Inspector 
e 


- 


91'1 
a1 


QA: Nle Closed: . 
._ 


C 


NCR: VeB 
No 
IDQA:__ 
"_ Date: 
_ 
Fault Category: 
----- 


Disposition: 
_ 
Resolution: 
.. 
_ 


NOTE: Date & initial all entries 


Part No: 
PAR #: 
_ 


NCR: 
WORK ORDER NON-CONFORMANCE, 
(N 


Description of NC 
Corrective Action 
Section B .. 
DATE 
STEP 
Section A 
Initial 
Action Description 
Si 
Chief Eng 
Chief Eng 
D 
- 


, 
- 


., 
. 


t'•• 


., 
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QA\NCRWO 
RevE 


DART AEROSPACE 
LTD 
Work Order: 


Part Number: 
0350.748-101 


Rev: E 
Pa e 1 of 1 


Reauired Dimension 
Min 
Max 
Heiaht 
23.13 
23.37 
1/2 Soan 
40.78 
41.02 
AnQla 
75 
77 
Total Span 
81.56 
82.04 


, 
..•. 
"'-' 


. r:SO..1,. 
~51b 
, 
3-3;l 


-\.. '\ 
-[ . 


d ?>Lt ~ y. "\\Z CO 
'1-170 


~.7°L 
------.1-.----- 
"I./,Oc) 


QC15 Inspection 
Date 


Comments 


Rev 
Date 
A 
07.02.06 
B 
10.08.23 


Revised b 
KJ/JM 
KJ 


roved 


H:lso\forms\dimension 
sheets\approved 
DS\Blank-XtubeBend-DimSheet 
rev C.doc 
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- 
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DART AEROSPACE 
LTD 
Work Order: 
'7?q1~ 


DescriDtion: 
Crosstube HiQh Fwd(AS350/355) 
Part Number: 
0350-748-101 


InsDection 
Dwg: 0350-748-141 
Rev: E 
Page 1 of 1 


Reauired 
Dimension 
Min 
Max 
Heiaht 
23.13 
23.37 
1/2 Soan 
40.78 
41.02 
Anale 
75 
77 
Total Soan 
81.56 
82.04 


L 
i; 
_.!-- 
- 


<. 
76>.) 


~. 


Comments 


aC15 Inspection 
Date 


Rev 
Date 
A 
07.02.06 
B 
10.08.23 


Revised b 
KJ/JM 
KJ 


roved 


. 
~_ 
(IO{-Z3 


H:lso\formsldimension 
sheetslapproved 
DS\Blank-XtubeBend-DimSheet 
rev C.doc 
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DART AEROSPACE 
LTD 
Work Order: 
-::;70,'1& 


Description: 
Crosstube Hiah Fwd (AS350/355) 
Part Number: 
0350-748-101 


Inspection 
Dwg: 0350-748-141 
Rev: E 
Paae 1 of 1 


ReQuired Dimension 
Min 
Max 
Height 
23.13 
23.37 
1/2 Soan 
40.78 
41.02 
Angle 
75 
77 
Total Span 
81.56 
82.04 


•. 
r., 


y 


_.r.- 


Comments 


QC15 Inspection 
Date 


L 


Rev 
Date 
A 
07.02.06 
B 
10.08.23 


Revised b 
KJ/JM 
KJ 


roved 


H:lsolformsldimension 
sheetslapproved 
DSIBlank.XtubeBend.DimSheet 
rev C.doc 


" 


C 


B 


o 


A 


2 


2 


3 


3 
4 


4 


5 


5 


6 


6 


7 


7 


8 


8 


B 


, 
, 
, 
, 


Item 
Qty 
Part Number 
Description 
-141 


1 
X 
0350-748-141 
CROSSTUBE 
ASSEMBLY 
(AS 
350/355 
HI FWD) 
L0, 
2 
1 
06015-125 
CROSSTUBE 
(OR 
06017-115) 
SBOVUU\<;Y' 
3 
2 
03502-1 
SUPPORT 
REfU\4NIU 
4 
2 
02856-400-710 
ABRASION 
STRIP 
ENG\NEf.\Ui'~(' 
. 
- 
5 
1 
AELS-1032-225 
INSERT 
.• 
-;",!,~'(l.}i~\: 


6 
1 
NASl149D0363J 
WASHER 
(OR 
AN960J010) 
NTROIU", 
~,".',' 


7 
2 
MS2192o-20 
CLAMP 
(PER 
DART 
SPEC. 
M-MS2192o-20\ 
\}NCO 
1'0 ~\!V\i;.,ND;"\i.hi' 


8 
1 
MS27039-1-10 
SCREW 
SUBJEC1'pJ'l' 
THO\.)1 NO... '. 0 
W\ 
Y'~ 
WORK OR.Dl-~.f 


GENERAL 
NOTES: 
NO.~%- 


L0, 
1) 
MATERIAL: 
MANUFACTURED 
FROM 
06015-125 
OR 06017-115 
fll-tJF~J3 
FINISHED 
LENGTH 
= 110.27~.06 
UNDER 
REVIEW 
2) 
FINISH; 
MAGNETIC 
PARTICLE 
INSPECT 
PER DART 
QSI 0384.2 
CADMIUM 
PLATE 
PERAMS-QQ-P-416B, 
CLASS 
1, TYPE 
II 
IifJl .•7.•'7..-:J 
PRIME 
INSIDE 
AND OUTSIDE 
PER DART QSI 005 4.2 
... 
PAINT OUTSIDE 
PER 
DART 
QS! 0054.2 


3) 
TOLERANCES 
ARE 
PER 
DART 
QSI 018 
UNLESS 
OTHERWISE 
NOTED. 
RE1~lJ~8ED 


4) 
UNITS: 
INCHES 
UNLESS 
OTHERWISE 
NOTED. 
5) 
BREAK 
SHARP 
EDGES: 
0,005 
TO 0.010 
MAX. 
6) 
IDENTIFICATION: 
DART 
PART 
NUMBER' 
0350-748-141" 
AND 
BATCH 
NUMBER 
ON INSIDE 
OF CUFF 
PER DART 
QSI 044 6.4 
(VIBRATING 
STYLUS) 


7) 
WEIGHT: 
30,451bs 
8) 
PART 
IS SYMMETRIC 
ABOUT 
CENTERLINE, 
EXCEPT 
FOR 00.297 
HOLE. 
9) 
BLEND 
OUT ALL EDGES 
FROM 
MACHINING 
LONGITUDINALY, 
TRANSITION 
SHOULD 
BE SMOOTH. 
NOTE: 
ALL HOLES 
ARE 
DRILLED 
AFTER 
BENDING. 
10) 
BEND 
PROGRESSIVELY 
WITH 
A MINIMUM 
OF 7 PASSES. 
MAXIMUM 
TUBE 
FLATTENING 
DUE TO 
BENDING 
IS 6% BASED 
ON 0.0. 
L0, 
11) 
HEAT 
TREAT 
TO MIN. 180 KSI 
PER MIL-T-6736 
OR AMS 
2759-1C 
AFTER 
TURNING. 
ACCEPTABLE 
TO 
ADD HRC TEST OPTION (B8-1) PER PAR 09-040. ADD 
VERIFY 
TEN SILE STRENGTH 
BY HARDNESS 
TEST 
PER ASTM 
E18 TO 40-45 
HRC. 
F 
TWIST LIMIT (A8-1, Cl-3), ADD 06015-125 OPTION 
CP 
10.11.23 
12) 
INSTALL 
02856-400-710 
ABRASION 
STRIPS 
WITH 
A GAP 
ON BonOM 
SIDE 
OF CROSSTUBE, 
(C8-1), STOCK DIM NOW MACHINED (D1~) 
CENTERED 
OPPOSITE 
03502-1 
SUPPORT, 
•. ER QSI 035. 
REVISE GENERAL NOTES; UPDATE TO CURRENT ADD 
13) 
EXTREME 
CARE 
MUST 
BE TAKEN 
TO PROTECT 
THE OUTSIDE 
SURFACE 
OF THE TUBE. 
THE 
. 
E 
STANDARDS: 
RELOCATED FLAG #6 PER PAR 08-046 
RF 
09.09.30 
I- 
- 
OUTSIDE 
SURFACE 
MUSTBE 
SMOOTH 
AND 
FREE 
FROM 
SURFACE 
DEFECTS 
SUCH 
AS SCRATCHES, 
(ZN A6-3); TOLERANCES (ZN C6-3, 01-3) 
NICKS, 
OR DENTS. 
DEFECTS 
UP TO 0.005' 
MAY BE BLENDED 
OUT LONGITUDINALLY. 
0 
MAG. PARTICLE AND CAD PLATE AS MFD. 
CP 
06.10.31 
CIRCUMFERENTIAL 
GRIND 
MARKS 
ARE 
UNACCEPTABLE. 
WHEN 
DRILLING 
HOLES 
EXTREME 
CARE 
C 
ADD CAD PLATING 
CP 
06.08.14 
MUST 
BETAKEN 
AND 
CAREFUL 
DEBURRING 
PERFORMED 
TO ENSUREA 
CLEAN 
HOLE 
WITH 
NO 
B 
ADD 06017-115 
& PRIME AND PAINT 
CP 
06.06.30 
CRACKI 
NG/CHIPPI 
NG/GROOVES. 
A 
NEW ISSUE 
CP 
06.03.31 
14) 
TORQUE 
CLAMPS 
60 TO 80 IN-LB. 
ENSURE 
ATLEAST 
1.5 THREADS 
SHOWING 
IN SAFETY 
AND 
THAT 
NUT 
HAS NOT BOTTOMED-OUT 
AFTER 
TORQUING. 
REV. 
DESCRIPTION 
BY 
DATE 
L0, 
15) 
MAX TWIST 
AFTER 
BENDING: 
WITH 
XTUBE 
LAYED 
FLAT 
ON SURFACE, 
THE 
DIFFERENCE 
BETWEEN 
DESIGN 
flJ 
DART AEROSPACE 
LTD 
A 
CUFF 
HEIGHTS 
FROM 
THE SURFACE 
MAY 
BE NO LARGER 
THAN 
0.25 (ZN C1-3). 
DRAWN 
fI1 
IHAWKESBURY, ONTARIO, CANADA 


CHECKED 
J, 
DRAWING, NO. 
REV. 
F 
MFG. APPR. 
fL 
0350-748-141 
SHEET 1 CC4 


APPROVED 
"'IA. 
TITLE 
SCALE 
DE APPR. 
•• 
CROSSTUBE 
(AS 350/355 
HI FWD) 
NTS 


DATE 
10.11.23 


THJSOOClMEI(f'~~~~~~~~~~TW.Trr" 
~lOBEUSEOFORlltrl'tJRPOS~ORCCF£DORCOMM'.JMCATI!Cl'OI«'f01'H£ltPEJtSOllWlTllOVT 
-nao~f1lOYOAI<T~H:E~Ttl. 
, 
T 


C 


D 


o 


c 


B 


A 


.> 


8 
6 


03502-1 
SUPPORT 
REF 


DD 
02856-400-710 
ABRASION 
STRIP 
REF 


SECTION 
A-A 
04.2 
S~ALE4X 


5 
4 


INSTALL AFTER FINISH: 
AELS-1032-225 
INSERT 
NAS1149D0363J 
WASHER 
MS27039-1-10 
SCREW 


0350-748.141 
ASSEMBLY 
DETAIL 


3 


DESIGN 


DRAWN 


CHECKED 


MFG. APPR. 


APPROVED 


DE APPR. 


DATE 
10.11.23 


2 


0350-748-141 
BENT TUBE 


UNDER REVIEW 
Ice".. 7./1 
I 


RELEASED 
2011-01)8 


DART AEROSPACE 
LTD 
HAWKESBURY, ONTARIO, CANADA 


DRAWING NO. 
REV. 
F 


~350-748.141 
SHEET20F4 


TITLE 
SCALE 


CROSSTUBE 
(AS 
350/355 
HI FWD) 
NTS 


COPYRIGHT Cl2006 BY DART AEROSPACE LTO 


T><lSllOeI.NEH:'ISPIW.TEAllDC~II;IENlW...oMll'llS\lPPU£OOl<'T><l!U':"I'lU$OOHOIll(lNlKloltfl!l 
HOTtoBEUSEOfcRAI/'f'_OReoJIIfOOR~TEDTO",,"OTMall>E>tSOllwrr...evr 
v.1lITInIPfRICS:;lCNfROMDARTAER05H.CEl1tl. 


o 


c 


B 


A 


8 
7 
6 
5 
4 
2 


r---- 


',: 
" 


8 
7 


o 


C 


24.87<0.13 


/:t=-22'4REF 
(569mm) 
R16.0 
TO START OF BEND 


:1:1.0 
24.81---------' 


~ 


40.90%0.13 
----------- 


41.34:tO.13 
-------~ 


A 


B 
UNDER REVIEW 
G1' II, ••z rz. I 


2 


DART AEROSPACE 
LTD 
HAWKESBURY, ONTARID, CANADA 


DRAWING NO. 
REV. 
F 


D350-748-141 
SHEa 
3 OF 4 


TITLE 
SCAlE 
CROSSTUBE (AS 350/355 
HI FWD) 
NTS 


COPYRIGHTC2006 
BY DART AEROSPACE LTD 


TMS 
OOC\JlI£NT" 
PAl\I~Tf 
OI¥J 
CON,lI)E>f1'W. 
Nm 
IS ~VPPU~O 
ON 1'>1£ OPRESS 
CO!lOlOO" 
TH>,llT 
III 
HOTTOeeU:SEOFOA.I.N\'~S~=~oc::r:::c~~r,;~P£FlSON'M'lw.IV1' 


DESIGN 


DRAWN 


CHECKED 


MFG.APPR. 


APPROVED 


DE APPR. 


DATE 
10.11.23 


3 
4 


SECTION 
B.B 
03-3 
SCALE4X 


5 
6 
7 


OO.323:go~ THRU. TYP 


HOLE TO BE ALIGNED 
WITHIN :1:0.001OF HOLE 
ON OTHER SIDE OF CUFF, 
TO BE DRILLED AFTER BENDING 


C2-3 
VIEWC-C 
SCAlE4X 


8 


B 


A 


.. 
" 
.. 


____ 
.--;1 


8 
7 
6 
5 
4 
2 


J 


A 


B 


c 


D 


T 


2.339 REFJ 


UNDER REVIEW 
I W /1. ,,7. (1.--1 


DETAILE: 
TAPER 
RUN.QFF 
C34 
NOT TO SCALE 


<t 
SYM 


2 


DART AEROSPACE 
LTD 
HAWKESBURY, ONTARIO, CANAOA 


DRAWING NO. 
REV. 
F 
0350-748-141 
SHEET4 OF 4 


nTLE 
SCALE 


CROSSTUBE 
(AS 350/355 
HI FWD) 
NTS 


COPYRIGHT C 20015BY DART AEROSPACE LTD 
THlSIll)ClMBf'1'ISPlW.TliAl'Cl~I'INOIS$l.FPLSlo..nE~SSCQNl;lmONTKo\lrTlS 
IfOTTOlI'EustDFOflNfJPURPOSeOllCcP!EllOll.CXlIlO"'-"fICAlEOTO~O'HEIlPERSOHwmlour 
WIlITl9lPE~rMlUtwrr.oatO.':FW:(Lr,) 


R 
ELEASErl 


2011-0~8 
~ 


DESIGN 


DRAWN 


CHECKED 


MFG.APPR. 


APPROVED 


DEAPPR. 


DATE 
10.11.23 


3 


T 


2.180 REF 


I 
/ 
'-~l SEE DETAIL 
E 
"4 


4 


DETAILF: 
CUFF TRANSITION 
AS-4 
NOT TO SCALE 


UNIFORM TAPER --------~._'I- 
CONSTANT -l 
I 
0.0. 
I 


I 
N 
N 


D350.748.141TRN 
TURNING 
DETAIL 


T 


2.240 REF 


2.2721:: 
MIN WALL 0.116 


Rl00 
TRANSITION 


5 


SEE DETAIL F 
A:'4 


I- 
UNIFORM ---j 
I 
TAPER 
•• 


R1CO 
TRANSITION 


2.180~= 


CONSTANT 
0.0. 


2.180~~ 


7 
6 


gqo 


2.240~,~ 


SEE DETAILD 
.6-4 


8 


2.000~~ 
MEAN 
1.0. 


DETAILD: 
CROSSTUBE 
CUFF 
C14 
SCALE 3X 


4.26tO.03 FROM END OF 
TUBE TO START OF RAD 


RO.062 


0,062 
L::- 
T) 
CHAMFER AS REQUIRED 
FOR TOOLING LEAVING 
0,062 REF MIN EDGE 
DISTANCE. 
ENSURE 
CHAMFER TOOL PATH 
RUNS OFF 1.0. 


A 


B 


c 


D 


CERT~FICATE OF 
CONFORMANCE 


DATE: 
Oct-05-2011 


CONSIGNED TO: 
Dart Aerospace 
Ltd. 
1270 Aberdeen 
St. 


Hawksbury, 
ON 
K6A 1K7 


CADORATH 
PLATING CO. LTD. 
2150 LOGAN AVENUE 
\JV~NNIPEG,MANiT08A 
R2J-OJi 


W/O #: 
108219 


iNVOICE #: 
570i 3 


CONTRACT 
OR 
PURCHASE 
ORDER # 


DESCR!PT~ON: 
SKID 
QTY 
1 


PiN 1/ 
d350-748-iOi 
. SIN I/~~ 


STRES; 
RELIEF BA""7<E@ 375 DEG. FOR 5 HRS. MPI lAW AST- 
- 
1444. CADMiUM 
PLATED 
lAW AMS-QQ-P-416C, 
TYPE 2 YELLOW, 
"',- 
CLASS 
1. HYDROGEN 
EMBRITTLEMENT 
BAKE @ 375 DEG. FOR 8 
HRS. BAKE HEAT CHARTS #11-1036 
& #11-1040. 


CERT~FICATE: ~certtfy that the items indicated 
here on have 
been inspecteo 
and tested and conform 
to aU specifications 
and requirements 
detailed 
on the contract 
or purchase 
order. 


Approved ~nspector: 


! 
• 


I •r~ 
l~(tJ \,j 
1,\1 
F~~tjj~Uedie lernp~J .'.' .c' "'. 
PO ~ ~ "., 
," 
\ 
:~~> 
-~~~~~:" 
_~"\'',:. ',i 
"I' 
'....l :~, 
!Q;U~~lj@ ~B~"'H~' 


, 0 D 342'7 
~ 
'•• 
- 
'< t ~.~, 
,,' 
c,' 
:' "...e, ~' 
M 
1 
"-$-' 


I 
. 
I 


I 
Client 
_,.J...tJ/J.t_.Jj.£.!!!£~iiL£.' 
,"=''''=-~.~~-_.~'- 
- 
,-.~4,/b.:;:..tl;;~. 
__.~.~_." 
..~.~, 


Contact 
JtVDI'1 
at t'JlJ1~~Ji{i~ILlq~0;3: tillk£:~~vail 


, "=- .•"-,,,,,,==~~_. ~=~-=~r~"-r==',~,,,'.'_ 
.•'~~=~"''-'''''=' Date 


Lieu 
de travail 
.-12.10 
"..J.t.23~t1.W 
Dirn 
Lun 
lViar 
Mer 1.8.&)~~~b_¥.~ 
__~a~: 
• 
7 
f 


Description 
.J3..f1~.~.9::$ 
~ 
...~_. ~-~.==.......,..,=,......,..,...".,."..."..,.,.-=~=->-"~ ..~ .•~-=~ 
....,,.,..-_. 
- 
ji F'.O, :J.f)--S';rj- ..--._~--,_., 
....~~..~.~.~_. \fIj,O 
it 


# Rapport: 
-f~$J:l~ 
if Vehieule 
~= ____ .~_=_~,",",_~===r=-_~~~="""''''''''''''' 
CaITIBI'a 
#~-~-~~~.~~._ 
..~.~._-~~...._~~. 


..~~-"'--~-~,...._ 
•.. 
~"'••-=-~~~~"...,..~ 
. ____ •..~-.o -,~.--_ .•...-._ ..._.-----.-~~ .~ ~-~--, 
~...•...." --~-~. -' ~ 
~-''~M-~J 


2 
"-' 
usn!; DE P;1&CU/~trI~.- r~ALJtATlOIIIS 
.~ 
c 


(ij 
0 
~ 


~ 


~---~-~~-~-~~....-... 
-~~- 


'0 
.c 
0 
'Vi 
Heme 
Keures 
Heur'es tota[es 
__~ON1!~<?L~~S.EQ..~~JlL Lec(ul'e 


'CD 
() 
W 
. 


Q. 
I~ 


C/l 


joUi naliew 


Nom 
(/J 
0 
« 
debut 
Voyagement 
Reg, 
OT 
DT 
SP 
1<1\11 
SUB 
'flO 
NO. 
VIC 
VIE 
V/D 
1~/1 CN 
CIS 
DI.D 


1)JI), 4-~ 
;~/AJ 
1/- 


AM 
7 1':"-- 
1.liQ 
~--- 
,-------- 


l 
PM 
t> 
--- 
._- 
--'~------------ 
--- 
._----- 
._------ 


IV 
AM 
- , 


PM 
- 
-- 
- 
----- 


AM 
"'" 
---- 
-- 


PM 
'- 
.._--'--- 
1- 
--- 
----- ----- 
._- ----- 
-- 
- 


AM 
I' 
PM 


AM 
- 
----- 
--_._----- 


PM 
, 


AM 
'" 
-- 
~-- 
--- --- 
------ .-- 
-- 
---- 
_._- ------ 
- 
~- 


AM 
---- ----,- 


PM 
''-." 


AM 
---- 1- 
-- 
K 
------ 


PI\~ 


AI" 
-- 
~--- 
- 
---- ._..- 
---- 
.._---- 


PM 
" 


AM 
-- 
-~-- 


PM 
----- 
-- ---- -- --- -- ---- 


AI", 


PM 


AM 
--- 
--- I- 
--- -- ----- 


PM 
. 
_~ __ 
._~L__-- 
~--~.~--- 


.=u;:wn.~= 
-" 
"_'_m==~_-___=o~===-=="~="-~== 


Film 
pes. 
3112"-4112" 
X i7" 
Consumables 


Cocflez 
/a case appropriee 
a ia /iste de securi(:(j-radiai'ion 


i 
VIC 
VERIFICATION CAMERA 


pes. 
14" x 17" 
\liE 
VERIFleAT101~EQUIPEMEI~T SECURITE 


EquipelTlent 


V/D 
VERIFICATIOI~AVEC DETECTI:UR DE R/,DI/\TION 


pes. 
o. 
B/I 
BARRIERE & PANNE!,U)( II~STALLES 


,~/L-==---' 
_._-:.,~::...--=-===- 
CN 
CAMERA VERROUILU~E & EI~TREPOSI~ESECURITM,EMEI'lT 
, 


Representant 
Client 
X 
Lfz-\( 
, .- 


;':l\')cA)f\. H\ 
1'1.1t/lf$,/cr} 
CIS 
CAMERA SONDEE APRES CHAQUE UTILlS/,TION 


"" 


i'==o~~- 
= 
-- 
.m 
=-- 
== 


NOTES 
~V!l /h AJrtJ= 
f.My 
(a"~/NE£') 
f 
AClH~EN 
\ 
( 
:" 
LJonquiere 
(418) 542-8273 
• Tel&c.: (418) 542-5494 
Saini'Jol1n 
(506) 847-0194 
t' T&lec.: (506) 847-0194 


,jjl~:e:s t4/1tS MI I!-I!Itt (;c~ 
Va/-d'OI' 
(819) 354-9030 
o Telec.: (819) 825-9564 
Oakville 
(905) 825 ..8595 ~ T&lec,: (905) 825-8598 
, 
Gaspci 
(418) 392-3618 
< Telec,: (418) 392-4114 
Sud/JUlY 
(705) 522-1849 
',T&18c.: (705) 522-9926 
----- 
Monirea/ 
(514) 207-9226 
Cambridge 
(519) 622-3112 
., 1618c,: (519) 622-1326 


Outaouais.,Otiawa(819) 360-0685 
< 16lec.: (819) 827-3513 
Cornwall 
(613) 931-1261 
( Telec.: (613) 931-2777 
, 
Sherbroo/(e 
(819) 620-5456 
t' Tehk: 
(819) 346-6828 
Samia 
(519) 336.3021 
Telec,: (519) 336-8220 
, 
• 


{'1afifax 
(902) 497-3870 
c Te[ec,: 
(902) 445-5090 
TlH1I1der Bay 
(807) 475-4240' 
Tel&c.: (807) 577-2017 


1'Zm::!-~~12~""'= 


, __ 
~_"' 
.•;..,...,,.., 
;,..,,.. 
f.I?:'=!.if:l\ 


DAM 


DATE/REV. 


:t21~ 


f 
PAGE ----~L 
DE --_~ 


HEURE 
2-o1j-kJ .•.C>? 
/88 ~11~0 £. :3r-o 
30 ~~I 
g~_/2 
~, 


~fft/ 
Sf/It-C r 
DATE/REV. 
{}' 
0~oe4U'€) 


N° TECHNIQUE 


DATE 
N° TRAVAiL 
ACUREN 


W CliENT 
POIWO 


SITE 
DE TRAVAIL 


RAPPORT D~INSPECTION 
PAR RESSUAGE 


CLIENT 


AnENTION 
, 


. AORESSE 


PROJET 


: ITEM(S) 
EXAMINE 


N° 
iTEMS 
------------ 
~------MATER;cL 
EPAISSEUR 


DESCRIPTION 
-E/!Z----.rJ-AL 
'I 
;<~<> 
~r: 
& ~A/.c_~:.<W'~__ 3j_,_~.€ 


o 
SOU DEE 
ACHINEE 
~4°C/20°F 
A 10° C/50°F 


r~A8L~ 
A l'EAU 
0 METHODE 
DiSSOlVANT 
0 PRE-EMULSiO'!NANT 
i LUM. 
NOIRE S/N~ 
~,SS_ 
> 
., 000 
IJ W/CM2 
Sf-(MSIANT 
< 2 Ie 


EQUIP_ 
LUMIERE 
~ 
tAMP_POCHE 
0 LAMP_CULASSE 
!!J-PuiSS.> 
100 
fc @ SURFACE 


AUTRES 


METRE 
lUM_ 
NfS 
DATE 
CAL 
DUE 


[)JETA~lSIDlES !NSPECT~Oi\!S 


METHODE: 
LUORESCENT 


MARQUE: 
~ 


~ PENETRANT: 
z; 
_ 'L-:Z.L~1.TEMPS 
PENETRATION MIN. 


. DISSOLVANT 
PENErRl\NT 
TEMPS 
SECHAGE MIN. 


REVELATEUR 
TEMPS 
REVELATiON MIN. 


TYPE 
REVELATEUR 
0 NON 
AQUEUX 
0 AQUEIJX 


SURFACE 
~NSIPIECTEIE 


. CONDITION 
SURFACE 
0 MEUlEE 


TEMPERATURE 
SURFA.CE 
.0 < - 4°C/20°F 


MIN. 


MIN. 


MIN. 


o 
MRENAILlEE 
o 10°c/50°F A52°c/125°, 


~ETAl 
?ROPRE 
0> 52°c/125°F 


... -i.., 
'I 


M 


fJ 
n 
L! 
Pi 


iNIT!ALES 
NOM 


-~-.-~--.~_. 


REPRESENTANT 
T" f2 -'" 
~'\ 
.. 
4~~~--- 
-co,. .,,;i(::' #'_-;-1 
-~ ~#: 


TECHNICIEN 
(S!GNATURE): 
_~~~. 
S_'G_"A_TU_RE 
.~I 
RAPPORT 


NOM 
(MOULE): 
r5~,,-J. let?' IV 
.. 
,11REVISE 
PAR: 


1•..•TECHNICiEN 
21',:lTECHNICIEN 


ONGC 
NIVEAV 
2.- 
SNT 
NIVEAV 
'2- 
ONGC 
NIVEAV 
SNT 
NIVEAV 
_ 


RESI..IILTATS 
<DMETRIOUE 0 IMPERIALE' 
, 
' 
-I 
- I 
I 
' 
' 
'1 
I - - - 
I 
, 
,-, 
I 
F 
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-. -- '-'-- 
--lJ 
Etendue 
des Services 
~ 


L'entente 
selon 
laque/le 
Ie Groupe 
Acuren 
Inc. Execute 
les services 
ne concerne 
que les enonces 
par ecr;t. En aucune 
c;rconstance 
Gras ser,r;ces ne s 'etendent au-defa de "execution 
des services 
demandes. 
If est fj 
~entendu 
que toutes 
les descripUons, 
Iss obS9r.Jations 
et les expressions 
d'opinions 
faites 
pac r Acuren 
tefl€:tent 
tes opinions 
ou !es observations 
de I'entreprise 
fondees 
sur !'information 
ef les h)'.Doth.,8ses foumies 
par Ie I~i 
propnldaireloperateur. 
et efles ne constituent 
pas des declarations 
ou des oaranUes 
au ne peuvent 
etre interpn3tees 
comme 
constituent. 
Le Groupe 
Acuren 
Inc. N'assume 
8uCI ..:ne des responsebilites 
du pmprietairel 
1 
operateur, 
et Ie proprfetairelopereteur 
conserve 
la responsabilite 
enUere 
aes decisions 
prtses 
en matiere 
d'ingenierie, 
de fabrication, 
de reparation 
ef. d'usage 
a partir 
de /'information 
au des donnees 
foumies 
par 
r1 
Acuren 
en raPPol! 
avec Iss services 
decrits 
dans les presentes 
rie peuvent 
exc.eder Ie coOt des serlices 
rencus. 
q 


l Norme 
de Oiligence 
. 
. 
.• 
1,[ 
, Dans I'execution 
des services, 
Ie Groupe 
Acuren 
Inc. Applique 
Ie degre 
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